Abstract: Background: The morphological similarities between fibrous papules of the face and multiple sporadic oral fibromas were mentioned long ago and a relationship between them has been reported in the literature. oBjective: The aim of this study was to evaluate the participation of mast cells, elastin and collagen in a series of oral fibromas and fibrous papules of the face in order to better understand the possible role of these factors in fibrosis and the formation of these lesions. Methods: Thirty cases of oral fibroma involving the buccal mucosa and 30 cases of fibrous papules of the face were selected. Tissue samples were submitted to picrosirius red staining and immunohistochemistry using anti-elastin and anti-tryptase antibodies. results: The percentage of tryptase-positive mast cells and expression of elastin were higher in cases of fibrous papules of the face (p < 0.05). In contrast, a higher intensity of collagen deposition was observed in oral fibromas. The results showed mast cell accumulation and higher elastin synthesis in fibrous papules of the face, and mast cell accumulation with higher collagen fiber synthesis in oral fibromas. conclusion: These findings support the hypothesis that mast cells influence the development and growth of these lesions through different mechanisms.
INTRODUCTION
Fibrous papules (FP) of the face are small, benign swellings on the skin characterized by an increase in blood vessels in the dermis and underlying fibrous stromal tissue. Some authors regard FP as regressed melanocytic nevi, whereas others have suggested these lesions are fibromas with a melanocytic component, or a type of angiofibroma. [1] [2] [3] [4] Oral fibroma (OF) is the most common benign tumor of the oral cavity and it is typically characterized by dense, fibrous tissue with numerous fibroblasts and an overlying epithelium that is usually thinned. The term ''irritation fibroma" is also used as a synonym for solitary OF, in contrast to OF associated with a phakomatoses, which is usually multiple. 5 The morphological similarities between FP of the face and multiple OF were mentioned long ago, especially when OF appeared in a context of phakomatoses. 4 A recent study has demonstrated that solitary OF shares many morphological features with FP of the face, including a fibrous and collagenized stroma, dilated blood vessels, concentric perivascular fibrosis and multinucleated cells. 6 This seems to support the hypothesis that sporadic OF is a member of the group of angiofibromatous lesions, which includes FP of the face and multiple fibromas, seen in some phakomatoses. 4 Much attention has been paid to the participation of mast tially fibrogenic since they secrete potent mediators of fibrosis.
9,10
The identification of MC subpopulations requires the detection of enzymes secreted by these cells, mainly tryptase and chymase. 11, 12 Tryptase is found in all human MC, but has not been detected in any other cell type. Therefore, the detection of tryptase in human biological fluids and tissues is interpreted as an indicator of mast cell activation. 13 The secretion of endopeptidases by MC modulates inflammation, matrix destruction, tissue remodeling, and angiogenesis. [14] [15] [16] [17] Studies have shown that tryptase upregulates fibroblast proliferation, indicating that, once activated, MC can affect the mitogen-induced proliferation of fibroblasts and stimulate fibrosis. 
Histochemistry
To evaluate the intensity of collagen deposition, 5-µm-thick sections were stained with picrosirius red and analyzed under an Olympus CX31 light microscope. The following scores were attributed: (weak) ≤ 50% stained fibers, and (strong) > 50% stained fibers.
Immunohistochemical analysis
For the immunohistochemistry, 3-µm-thick sections were cut from paraffin-embedded tissue blocks, deparaffinized, and immersed in 3% hydrogen peroxide to block endogenous peroxidase activity. The sections were then washed in phosphate-buffered saline (PBS) and submitted to antigen retrieval (Table 1) . After treatment with normal serum, the sections were incubated with the primary anti-tryptase and anti-elastin antibodies in a moist chamber (Table   1) Concentric fibrosis around the vessels was not a prominent feature.
Hair follicles, sebaceous glands and periadnexal dermis were were seen in FP, but not in OF. Vascular ectasia and perivascular fibrosis were also less striking in OF. Analysis of the expression of elastin in FP showed a score of +3 in four cases, +2 in twelve, +1 in five, and 0 in nine (Figure 3 ). For OF, twenty-four cases were scored as zero; only six had a score of +1, while there were no scores of +2 or +3 (Figure 3) . Scores +2 and +3 were more frequent in FP. The nonparametric Mann-Whitney test revealed a statistically significant difference between groups (p < 0.001). The elastic fibers exhibited variable degrees of thickness, but were thin and fragmented in most cases. Elastic fibers were also present in the submucosa, though in lower quantities.
DISCUSSION
The results reflected differences in the number of MC, collagen and elastin between FP and OF, indicating that these components seem to influence the development of these lesions. that the number of MC increases significantly in skin exposed to sunlight. 32, 33 In the lesions studied (FP and OF), most tryptase-positive MC were detected in connective tissue, mainly at the periphery of blood vessels. Nevertheless, there appears to be intimate cellu- A relationship between FP and OF has been reported in the literature. According to Fernandez-Flores, these lesions seem to be part of the same group of angiofibromatous lesions, since they share some microscopic features. 6 However, the morphological findings of this study indicate that blood vessels, multinucleated cells, vascular ectasia and perivascular fibrosis are less frequent in OF, as also reported by Reed and Ackerman. 4 Moreover, hair follicles, sebaceous glands, and periadnexal dermis are absent in OF. The differences in the expression of collagen, elastin and MC observed in this study between FP and OF suggest these lesions have a distinct etiopathogenesis. This does not seem to support the hypothesis that sporadic OF is a member of the group of angiofibromatous lesions, which includes FP of the face and multiple fibromas, seen in some phakomatoses. 6 The results suggest that a greater involvement of MC in the formation of fibrous tissue in FP, and that ultraviolet radiation influences both the concentration of MC and the synthesis of the fibrillar component found in the fibrous matrix of these lesions.
CONCLUSION
MC tryptase activates fibroblasts to produce collagen and elastin, thus contributing to fibrosis in FP and OF. The results suggest that the MC population and the intensity of collagen and elastin expression can contribute for the morphological differences between FP and OF.q
